The Telescope Array's Middle Drum fluorescence detector was constructed using refurbished telescopes from the High Resolution Fly's Eye (HiRes) experiment. As such, there is a direct comparison between these two experiments' fluorescence energy spectra. An energy spectrum has been calculated based on one year of collected data by the Middle Drum site of Telescope Array and agrees well with the HiRes monocular spectra. The quality of the Middle Drum results has also been determined to show good agreement.
Telescope Array is a collaboration composed of institutions from the U.S., Japan, Korea, Russia, and Belgium. The experiment consists of three fluorescence telescope detectors overlooking 507 surface detectors arrayed over ∼ 750 km 2 . The northernmost fluorescence detector, known as Middle Drum, consists of 14 telescopes refurbished from the High Resolution Fly's Eye (HiRes) experiment. These were arranged to view ∼ 120
• in azimuthal coverage and between 3
• and 31
• in elevation. Each telescope unit uses sample-and-hold electronics with a 5.6µs gate with floating tube-thresholds, allowing each photomultiplier tube to have an individual firing rate of ∼ 200 Hz. Each telescope camera consists of 256 photomultiplier tubes covered with an ultra-violet transmissive filter.
A. Goals of Middle Drum
The current goals of the Middle Drum spectral analysis are three-fold. Since the Middle Drum detector has been operating for over a year, the first goal of this analysis is to determine the flux of particles observed during that first year using the same analysis techniques used to produce the HiRes-1 monocular spectrum. Secondly, since the telescope units are composed of the same equipment used at HiRes, a direct comparison between Middle Drum and HiRes can be performed. This results in a direct link in the energy scale between these two experiments. Finally, by comparing events observed by Middle Drum and any of the other detectors (including other fluorescence detectors in either stereo or tandem mode as well as the ground array), the energy scale across the entire Telescope Array experiment can then be pinned down. This analysis will then produce a bridge between the HiRes and the Telescope Array experiments. 
II. EXPOSURE
The Telescope Array Middle Drum detector was refurbished and deployed between November, 2006 and October, 2007. The first data was collected on December 16, 2007 and the first year of collected data ended on December 8, 2008. During this period, data was collected only on nights that had at least three hours of full-dark: no sunlight and no moonlight. Of this "dark time", many hours were lost due to poor weather conditions in which the telescope bay doors were unable to be opened. The final collected time (see figure 1 ) consisted of ∼ 835 hours (∼ 60% of available time) of which ∼ 754 hours (∼ 90% of collected time) were considered good, i.e. minimal cloud cover in the view of the detector. This correlates to a ∼ 9% duty cycle. This turned out to be ∼ 1/5 the running time of HiRes-1.
The aperture of the Middle Drum detector is determined through Monte Carlo simulations. The aperture of the Middle Drum detector has been calculated to be roughly half that of the HiRes-1 detector (see figure 2 ). The combination of running time and aperture is defined as the exposure of the detector. The exposure of Middle Drum is then ∼ 1/10 the exposure of HiRes-1. 
III. THE MIDDLE DRUM 1 st YEAR SPECTRUM
After one year of collecting data, 1156 events were observed with energy above 10 18.0 eV (see figure 3 ). There have been no observed events above 10 20.0 eV. Counting the number of events in each tenth-decadal energy bin, it has been observed that there is ∼ 1/10 the number of events observed by HiRes-1 for each year the Middle Drum detector runs [1] . As such, this is consistent with the exposure for the first year of running.
Combining the number of events and the exposure per energy bin, the flux spectrum can be calculated. This results in a spectrum that is consistent with that of the HiRes monocular spectrum (see figure 4) [2] .
IV. MONTE CARLO
The Monte Carlo was thrown with an isotropic distribution and sent through the same processing cuts and reconstruction that was performed on the data. The Monte Carlo was thrown with a Fly's Eye spec- 
A. Resolution
Resolution plots show how well the reconstruction programs perform by determining the difference between the thrown and the reconstructed energy and geometry in Monte Carlo simulations. The three primary parameters that show the quality of the reconstruction are the energy, the impact parameter, R P , and the in-plane angle, Ψ. These are determined for four energy ranges to show trends in the reconstruction: 10 17.5−18.0 eV, 10 18.0−18.5 eV, 10 18.5−19.0 eV, and > 10 19.0 eV. The lowest energy range is below the spectrum limit and is not considered in the analysis and the mid-range (10 18.5−19.0 eV) shows a good representation of what is happening (see figures 5, 6, and 7).
B. Data-MC Comparison
The aperture is solely based on the Monte Carlo simulation of real events and how they are observed by our detector. In order to show how well we can rely upon our aperture, data-Monte Carlo comparisons are made. The same four energy ranges used in the resolution are again compared here. However, the two most reasonable reconstruction parameters to compare here are the impact parameter, R P , and the zenith angle, θ. Again, the lowest energy range is not considered since it is below the range of the spectrum and the mid-range shows a reasonable trend (see figures 8 and 9). Due to the small statistics in the actual data the error bars on the data points are quite large. Nevertheless, it can be seen that the Monte Carlo histogram lines overlay the data points very well.
V. CONCLUSIONS
The first year of the Telescope Array Middle Drum detector has been analyzed using a monocular mode. tra produced by the HiRes monocular analysis.
